is definite, or in which the proof of the connexion between the disease and the vaccinating organism is complete, should alone be admitted as evidence for or against the value of. vaccine therapy as a scientific treatment. These views may seem ultra-conservative, but it must be remembered that vaccine therapy has a commercial as well as a scientific side, and it by no means follows that all the cases treated are necessarily such as contain even the elements of scientific accuracy. I am speaking as the friend of this method of treatment, and not as an opponent, when I urge that the cases quoted in proof of its efficacy should be rigidly selected.
Dr. L. COLEBROOK: Sir Almroth Wright has anticipated that there will be some barriers raised across the path which he has taken, and he has asked me to bring forward some evidence on one or two issues which are certain to come up.
The first of these is the relation of the temperature to the immunizing process. The contention that one could control inoculations just as well by watching the temperature as by taking the opsonic index was raised by Dr. Latham before this Society a year or two ago, and Dr. Latham brought forward several charts which showed clearly an inverse correlation-i.e., a high temperature coinciding in time with a low index, and vice versa. Since that time there has accumulated much evidence along this line, and in Sir Almroth Wright's wards at St. Mary's Hospital we have taken a good deal of care to establish whether, or not, we can rely as well on the temperature as the index.
Taking, first of all, some cases where the temperature is keeping steadily along, or near, the normal line, we find that following a slightly excessive dose of vaccine there occurs, almost invariably, a rise in temperature in association with, or slightly preceding, the " negative phase" in the blood. Turning, however, to the more serious and also the more difficult class of cases, where the temperature is not keeping steady, it has been a much less easy task to unveil a general law. To this end we have studied some cases where we thought there was only one microbe concerned. Firstly, two cases of advanced tuberculosis of serous membranes-pericardium, pleurme, peritoneum, where there was usually a temperature variation of 30 F. or 40 F. in the twentyfour hours. Sometimes, in these cases, the index followed the excursions of the temperature; sometimes it went in the reverse direction.
Again, we studied a case of puerperal septicamia of long standing, doing three or four indices a day, but that yielded us nothing in the way of a general law. On some days our charts showed curves like Dr. Latham's-i.e., high indices concurring with low temperature, and vice versa; on other days the reverse relation. Again, I would refer you to three charts bearing on the same point in the case of glanders. They relate to some periods in the illness of our late colleague Dr. Wells. This chart (I) needs a word of explanation: the temperature was keeping fairly normal, but Dr. Wells had a quiescent focus in the calf of his leg, and we did not believe the infection was finished with. For a month before the period recorded on this chart his blood had not been below 1@4; then, for some reason, it dropped below the normal. DEC. 1908 There was no indication from the temperature that one should inoculate, but from the index there manifestly was. Similarly there was no considerable temperature phenomenon corresponding with the marked rise in opsonic power after the dose. Turning now to Chart II, you see both types of correlation more or less distinctly. There had been no inoculations at about this time, but at this point (m) the record tells us that he walked to his bath and massaged the calf of his leg. The temperature rose to 102°F., but at the same time the index went steadily up also, being examined every day. If one had been using the temperature above as an indicator one would have inoculated at this point, but from the point of view of the investigator of the immunity it would have been the wrong moment. It would seem from this piece of chart, as from a considerable amount of other evidence that will occur to you, that the temperature is to be regarded as an intoxication effect rather than an immunity effect. The third chart from the case of Dr. Wells (III) will show you again both types of correlation. Our ultimate failure to save Dr. Wells, in spite of constant observations of his immunizing efforts (opsonins and agglutinins) and every kind of dose of vaccine, brings home to us the most important of the limitations of which Sir Almroth Wright has spoken-viz., our deficient knowledge of the immunity processes.
What conclusions emerge from this study of the temperature question ? 4Colebrook: Vaccine Therapy First: It seems that where the temperature is steady, along or near the normal line we may get some valuable indications as to dosage -that is to say, we may detect even a slight excess in dose, of vaccinebut that is all; we shall get no evidence to guide us as to whether a given dose is the optimum or something less, and that guide we want, to get the best result of our treatment. Where, on the other hand, the temperature is irregular it will not serve as a reliable guide to us and must be regarded as an intoxication effect rather than an index of the immunizing effort.
I would say something now as to the value of the opsonic index in vaccine therapy. Sir Almroth Wright has not touched to-day upon its accuracy, and I must leave it to someone else to bring forward the more subtle mathematical considerations with reference to it. But with many of us, I fancy, these more refined data and arguments will weigh less than such evidence as the following, which has evolved from our routine blood examinations of cases in the wards and out-patient department, quite apart from any definite investigations upon this point; treatment being the only question at stake when the " bloods " were tested. The contention has been urged by some that all sera will be found equal in opsonic power (i.e., every index will come out normal) if enough trouble is taken to perfect technique, and especially to count a large number of cells. This contention does not demand serious thought on the part of any one accustomed to dealing with microbes other than tubercle and staphylococcus, for it is by no means uncommon to find a patient's serum with opsonic power anything from two to forty times as great as normal serum-for instance, in cases of Bacillus coli infection. I have just shown you glanders charts showing opsonic indices of three times normal. But when we consider tubercle cases the contention is possibly more in order, inasmuch as here we are not accustomed to nearly such large variations in the blood, and one can understand the worker, perhaps, with limited experience, saying that, if one's technique is good, all sera come out within normal limits.
In this connexion I would cite to you the following case: A woman with afebrile phthisis was in our wards six months, and during that time her index was recorded two or three times per week, and showed only the small range of variation usual in such cases when at resti.e., between 0'7 and 1P3, the majority being closer to normal, either a little above or a little below. Suddenly she developed pleurisy, which proved to be a mixed infection of pneumococcus and tubercle, both microbes being found in the effusion. That process served as an autoinoculation, and while her temperature was still elevated, 1000 F. to 1010 F. We recorded twelve consecutive indices during a fortnight, ranging from 1P10 to 160 (1'14, P25, P10, P19, P34, 138, P22, 1P43, 1-53, 1P59, 1P20, P10). Of seventy-two indices previous to this attack of pleurisy there was not one above P30. Synchronous with this maintained high level of immunity was an equally striking clinical improvement, associated with an almost complete cessation of the output of sputum, which had been a troublesome and obstinate feature for two years.
Nor is this an isolated example; our records at St. Mary's could furnish many similar series of maintained high or low level, some extending for much longer periods than the above, and these, if there were really a tendency for all to be normals, could not be explained except on a very violent assumption of coincidence.
One more case may be cited here: A child came to " casualty" with a tender mass of glands in the neck, and an index of 1-47 to tubercle. All through the following two weeks she continued to have high indices, three times above 1*40, and the glands were decreasing rapidly in size. Apart from its bearing on the point at issue here, this series of high indices taught us two things of value in treatmentviz., that the infection was tuberculous, and therefore to be regarded seriously, and that, for the present, nature was doing well enough without any artificial aid. After three weeks the child's index came down to normal and we inoculated, the glands having almost entirely disappeared. She has had no recurrence at all during eight months.
Here I would leave the consideration of the accuracy of the index, and say something of its current value in diagnosis and treatment. Sir Almroth Wright has referred you to a chart which may serve well as an example of our method of using the index in diagnosis, when it is a question of deciding which of two or three known pathogenic microbes is responsible for a given lesion, say an arthritis. In another class of cases we have used the index for diagnosis where the problem is somewhat different-viz., to pick out the one or more microbes which are acting as pathogenic agents in an individual case, when many varieties are present in the infected area. Such a problem faces us in dealing with colitis, and this method of attacking it (viz., by isolating a few of the possibly pathogenic microbes from a stool and testing the blood to find out to which of these there is an abnormal resistance) has been largely used by Dr. Matthews in his work on the application of vaccine therapy to this disease.
Chart IV illustrates an extension of this process for diagnosis-viz., an attempt to bring to our aid an auto-inoculation experiment analogous to that used for the arthritis case, as shown in Sir Almroth Wright's chart. To this end calomel was administered, and, some four hours later, massage of the thickened colon was employed. Samples of blood, taken before the primary administration of calomel, and at intervals after the massage, were tested to five coliform microbes Mucous colitis. Experiment to determine the causal organism. Auto-inoculation by calomel and massage, M Blood specimen 1, before calomel; blood specimen 2, half-hour after massage; blood specimen 3, four hours after massage. isolated from the stool. With three of these microbes only slight variations in the opsonic indices were recorded, while with the other two the range of movement was greater, and this was adduced as evidence that these microbes were playing a pathogenic role. On more complete bacteriological examination of these two microbes it Boyal Society of Medicine was found that they were in reality identical, giving the reactions of Bacillus acidi lactici. This diagnosis of the causal organism was sufficiently confirmed later, by the marked improvement of the clinical condition which followed the use of the vaccine, having previouslv resisted other measures for three years.
Before leaving the subject of the value of the opsonic index for diagnosis, I would remind you, as Sir Almroth Wright has done, of the importance of making a complete diagnosis, which should include, not only the detection of the offending microbe(s), but also an assessment of the auto-inoculation processes obtaining under conditions of rest. Particularly is this of importance in cases of phthisis, where it is notoriously difficult to form an accurate conception of the extent and intensity of the infection from physical signs alone, and where, too, the ultimate result is more closely connected with this matter of auto-inoculation than with any other factor in the disease.
I may, then, pass over at this point into the domain of treatment, and consider briefly the current value of the opsonic index there. I would claim for it that it enables us, with the least delay, to arrive at the dose best suited to any given patient, either at the outset or at any point in the subsequent treatment of the infection, if we have reason to reconsider the propriety of our dose. This statement, balanced against what we know of the labour and expense involved in the determination of the index, is practically equivalent to saying that it demands and justifies its application in treatment to the more difficult and serious cases, in the conduct of which we can ill afford to lose (in Sir Almroth Wright's phrase) a single "trick." I will now submit to you some concrete examples illustrating such advantages as I have claimed for the use of the index: Case I.-A woman was admitted to Sir Almroth Wright's wards with a very acute tuberculosis of hip, intensely painful, with considerable swelling, and an irregular, raised temperature. A succession of high indices to tubercle determined a verdict against a pyogenic infection of the joint, but the index soon fell and the question of dosage of tuberculin came up for consideration. The index showed us that only a very small dose, 50y-o mg., was, at that time, appropriate. Gradually pushing the dose, during two months of extremely satisfactory progress, we were surprised to find that, following 20000 mg., the indices remained low (080), although there had been no temperature reaction and malaise following the dose. A further increase, to I lY0O mg., sufficed to provide slight temperature reaction, with headache and continued low indices. Going back in dose, to 0 mg., we obtained satisfactory immunity and continued improvement. Here was a difficult case because of unusual susceptibility to tuberculin, even at the time when the focus was quiescent. I think it very probable that, if such a case had been treated without the help of the opsonic indices, larger doses would have been employed all along, and the case regarded, ultimately, as a failure of vaccine therapy.
There was in the ward at the same time a small boy, aged 7, with a chronic tuberculous infection of bone (lumbar vertebram) and sinuses which were infected with staphylococcus and streptococcus. An irregular temperature chart did not help us in establishing dosage, nor did subjective phenomena, on account of the boy's small mental stature, so we had to fall back on the index, and, with this guide, pushed the dose of tuberculin to -0l1 mg. before we reached the optimum-a larger dose than any adult in the wards was having; and not until we had arrived at this dose could we control the excursions of his temperature.
To cite one more case: A country practitioner told me that he had been inoculating several cases of urinary tuberculosis with satisfactory results, but, in contrast to these, he had one case which was not doing well on a similar plan of dosage. I suggested that there was perhaps some other organism in addition to the tubercle bacillus playing an important part. This, however, proved not to be the case, and so some four or five determinations of the index were made. The blood was found to be keeping low, but on reducing the dose considerably, it rose, and a few weeks later I heard that the clinical improvement had been very marked.
The last two cases have been adduced in illustration of the value of the index in difficult rather than urgently serious cases, and before leaving the subject I ought to say a word upon these latter cases. The question has often come up for discussion, as to whether or no we may place any reliance upon one index per day when the temperature chart is showing irregular and large variations. Although we have found the excursions of the index to be, on the whole, less distinct than those of the temperature within twenty-four hours, yet we must, I think, answer the above question in the negative. We may, at the same time, wisely reserve as a method of choice in difficult cases of this kind, the practice of examining two or three specimens of blood in the twenty-four hours preceding, and following, an inoculation. Such a method of choice must, however, remain, for the most part, imnpracticable. I would now bring before you a few cases of real, or apparent, failure of vaccine therapy which have come under my notice. Into Sir Almroth's Wright's wards during the past year we have admitted several cases which have been segregated from our out-patient department, by the fact that they were not doing so well as the majority of the cases, and we have instituted special investigations to determine, in each case, the reason for such non-success. I think a short series of such gland cases will be of interest to you.
The first case is that of an adult woman (N. S.), who had received inoculations during two years, for a large mass of glands on one side of the neck, of which the clinical characteristics were held to be more those of tuberculous than of a lymphadenomatous infection. In differentiation between these two infections the index has not served us, since in both it is abnormal to tubercle bacillus, and although in some lymphadenomatous cases improvement has followed tuberculin treatment, the larger number have refused to yield to it. In this case the surgeon cleared up our difficulty by removing the mass of glands, which proved to be typically lymphadenomatous. Here, then, was only an apparent failure of tuberculin.
The second case is vEy similar, an adult woman (B. H.), with a large mass in the same situation, who had been under treatment for eighteen months without diminution of the chief tumour mass, although some outlying glands had decreased and disappeared. Skilful clinical fingers were unable to agree as to the presence or not of fluctuation, but a sac full of sterile pus was all that was found by the surgeon, who was considerably surprised at the complete absence of any other infected glands. Here, then, was a real failure to remove by vaccine a collection of pus-a failure which will surprise none of us.
The third case is that of a small boy (J. J.), with large masses of glands on both sides of the neck, in the anterior and posterior triangles, which had diminished satisfactorily in size during the first eighteen months of his tuberculin treatinent, but in the last six months had made no headway, increasing, in fact, in size, on one side of the neck. On admission his temperature chart showed an abnormal range, up to 1000 F. or 1010 F. at night. To account for this, we searched in vain for any other focus of disease, until a slight discharge from the ear, which we had previously missed, was detected by Mr. Warren Low.
After some preliminary treatment of the ear his temperature fell, almost to normal limits, and Mr. Low, to whomn we are indebted for all the' surgical work in this group of cases, removed the most superficial of the glands. These glands yielded, on culture, pyogenic microbes similar to those obtained from the ear discharge. Suspecting such secondary infection, Mr. Low decided not to do an extensive operation, as would have been necessary for complete removal of the glands, but to return to this later, if necessary. Since that time, however, the boy has made very satisfactory progress during six months on inoculation treatment, and we anticipate that no further extirpation will be required.
The fourth case is that of a girl, aged 15 (L. B.), who was sent to us by a surgeon for a large mass of glands in both sides of the neck. A higher index confirmed his diagnosis of tuberculosis, and treatment was continued for six months without any improvemient, 'but rather the reverse. On admission, a portion of gland was removed for histological examination, and Dr. Spilsbury reported it to be an endothelial type of sarcoma. In this case I have no explanation to offer of the anomalous tuberculo-opsonic indices, for although a series of bloods taken before and after massage of the glands gave but a small range of variation, and did not therefore confirm our previous opinion that the glands were tuberculous, we have as yet had no reason to suspect any other focus of disease in the body, of a tuberculous character, to account for the anomaly. Failing such a finding later, the case must remain on record as affording a rare exception to the rule of the value of the index in diagnosis. Here, again, there was only an apparent failure of tuberculin treatment.
My fifth' and last case is of a different nature again. An adult woman (M. G.) was under inoculation treatment twelve months; during the first nine months, of which progress was of a negative character, the glands increasing slowly in size, and only during the last three months beginning to improve, also slowly, although her general health has kept remarkably good. At no time was there any tendency to softening of the glands. Here index and clinical features had, again, pointed to tuberculosis. Mr. Low recently advised operation, in view of slow progress, and on section of the glands we found that 80 to 90 per cent. of their substance consisted of firm caseous material, without -evidence anywhere of pus formation. As regards the gland tissue remaining, Mr. Low expressed the opinion that it was of an unusually tough fibrous character, which condition, he thought, was certainly' traceable to the tuberculin treatment. This case presents us with a problem to which I can give at present no adequate answer-namely, why some such cases readily form pus and others do not. Until we get to some understanding of this and other problems connected with tuberculous glands, we shall probably continue to treat some of these cases without success.
Dr. STCLAIR THOMSON: The very brief contribution I have to make to this discussion will be founded on my experience of vaccine therapy in affections of the upper air-passages. I can further circumscribe my remarks by dealing chiefly with two disorders-lupus of the nose and throat, and suppuration in the accessory sinuses of the nose.
Yet these two infections--one chronic specific and the other chronic pyogenic-would appear to offer a good field both for beneficial results and for fairly obvious observations. Lupus is readily recognized on the mucous membrane, and pus in the accessory sinuses of the nose generally makes its presence only too disagreeably evident. Still, right here," as our American cousins would say, I would offer a protest against accepting the evidence of cure of either disorder, except from a trained expert after a complete examination. Such loose statements as that "lupus nodules ceased to appear " or " the nasal discharge ceased" are valueless. Lupus of the mucous membrane will not only improve under various treatments, but it will heal up and remain cicatrized for years in some cases under no treatment at all. A nmucous membrane may, to the uncritical eye, appear free from lupus, and yet the trained rhinologist, aided possibly by the use of adrenalin, as I have suggested, may detect minute pin-head deposits beneath an intact epithelium. Again, in regard to nasal suppuration, we must first rule out of court recent infections. The large majority of cases of acute sinusitis get perfectly well without anything more than symptomatic treatment, and I would lay stress on the point that by a recent case I mean any case within some months of its origin. I have published the records of carefully observed instances in which pus has persisted in a maxillary sinus for three months, and then disappeared spontaneously and permanently. And in the case of undoubted chronic sinusitis, we must not forget that it is not uncommon for the suppuration to become so latent that the patient
